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(57) Abstract: A discharge device wherein a streamer discharge is produced be- 
tween a discharge electrode (41) having a plurality of discharge portions (61) and 
a counter electrode (42) having a plurality of counter portions (62) respectively 
facing the discharge portions (61) is characterized in that a resistor (60) is ar- 
ranged in a current path between a power supply means (45) and the discharge 
portions (61). The voltage applied to the discharge portions (61) can be reduced 
by this resistor (60), thereby suppressing sparks. 
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[0070] _htami3(D^Bjtcj:tb«, mi^mi2(D^^ti^KDnnmm^umtm 
m^mm-r^tx, *s*~?<Dft±M)£Rx£x;<~?<Dm&&*i&mx$z>£oiz. 

mmk$:mz>z.tfrxzz> 0 
[0071] */c, ^^^©^4i:#9Sis«-ct, '<7)ma^{-=toT^m^e^ 

[0072] £<b^ ^/^-^^^^^^-r^^-C, *hV-^Hkm$:$:7£VXft?Z.kfrX% 

ztc&^<D^mmm<DQ%mmmcDfa±zmz^bfrxzz>o 
[0073] ^fc, &*>vg§ (60) zmikum j:ot>®v ^^as^il^-rswsgW3|^•-e«^-rs#•^ 

(-te, i^m^(6i,62) ^*5ij-?>M^&^?ift^{c^mi-^i:^T?#sri^, £<£>£Stf£ 
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[0074] m iMmmmiz&tfzxhv~^i&m&<DMLn&&$:^'ty9-7x*&z> 0 

m8mmmn2<DmmMmzi&mmm<Dmi®fc*mw.mx&z> 0 
m9mmmm3\mznmmw:<DmMfc*®w.mx3bz> 0 
miommrm4iz&%i&nmm<nmmz±jffrbffitcmxhz> 0 
m i imm^m^\m^im^m<D^u^m^hmdmxh^ 0 
mi2^(Dm<Dmmmm\m^>wcmmm(D^^mum(D~mxh^ 0 

[0075] sit. ^m<Dmmmm^mm^m^xmm\^m-r^o 
[0076] {mw<Dmmxmi)) 

[0077] m3te, mmftmumz^ftimw. do) <DftMMWx&z> 0 ^^mt 
mum -^mm^mm^m^xm^^ti^±m<D^m,mmmxh 
So *fc, ^(D^mtmmxio)^ ^Yv-^wcmz.xjomu.zfy^^±m^xm 

[0078] ^(D^mtmmmn, —mmi&Mt&]&<D*—^?*m2\)t. z<n 
mum^ izmmsnzmm^-h (22) (20) *.tv ^ 0 ^ 

-^^(20) (Dmmy^—h (22)m<Dmmm^nvA& p (^^^p) (23)^^ 

)(24)^^tvTV^o 
[0079] v-V^(20) F^Ctt, MiiP (23)^b^^tU P (24) SrC©!!^, WQM 
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mux'&zmfoQHtmtizQum® (25) im&zinx}* ^ a (25) 
Kite, Wi&m ! &%i,<Dffiti<D±.mwfrtbMi^ ^mt^no^m<DmmM 00) ^ 

, iK^Stiigg (25) {i^rt^^ffl$*Sfe«)<?DiS^jai« (26) bifi&W&tiX 

[0080] _hlB«fBlf&i§p (30) {Cft, mmy^—b(22)M^m^ -fwrjAsfiiZi) , 

itU (32) % UMt^/V* (33) , ZVXMmy^? (34) a*£*hXV V&. 4*^im ( 
32) <g?a^X^?rB^iirSfc*(D^m^S(40)^— ftmz.ffl.%-&tthX 
V^o ^^b^fi(10)O^--^^#:(21)^mfpT^I^ :, 9tC« N #c«3g 
g(40)O«ag^(45)«ttb^fCV^ o 

[0081] tV^/i^OD tt, ^^^SnSJtKW^/iM^Srfflim-rsS&^afflro 

[0082] <4*>itW (32) tt, ^l/7>f;V^ (31) SriiigLfcM:|S£6<J/jN$^S^^*^, £ 
<om#k&. ^^b§R(32)OTM"J^@Be$ttTV^#m^/^(33) 
"f-S^:«)Ot>©-e*)5 0 ^0^>"fkSP(32)H:, »^WbI(35)i, tt»W>*t 
iRimfig (42) £a>WS/&£*VCV ^„ fflfr<0>(*^\M (35) tt, JX-lSfcU (32) 0± 

*sd*e>T4S*T?^rafiiT?3g$e$nTv^-r, ^^^#^^^(33) icw*- 
^>itm(s5)(Dm\^^>im(s5)t^mzmm^tix\^ 0 ^ur, ^s-^fr&i 

tttt (42) tt, ltfefl^S'^lS (37) ^^tU-etW^HitfelflS^^^tU-CV ^ Q 

[0083] (40) m3<D^u$;*:®mmxhz>m4^-t£5 t-> ( 

61)^«^««®(41)i:, *f|Rj«®(42)i£#;l-CV>.5„ ^LT, (42) 
W*J-|RjgP(62)^, ±iaSfe«tiffi(41)Ojfe«*f|J(61)i:*f^b-CV^ 0 ^*3> _tlE*j-|R] 

mis (42m, ±iB^^^bia5(32)o*]-iPim®(42)i:LT*ffl$nT*3«?, #;&mm 
m (41) ^rottii (41) j::«-j^r5#*ti^«B (42) <Dtom kbes$*vo ^ 0 

[0084] JfcMffi(41) *hy— ^&S(Dg^fc3±ia6fcm8&(61) is w<D^«§|5(61) 

^j#i-Sj^mffi!i5:«pifPW(43)^^-cv^ 0 z.(Di&mM3i&mw(43)\^ jlt 

^•|pJ{^ffii-^tt^O^^|f|S$t(43a)^, ^<Z)^ttmt(43a) fdBlf^PflPgt?^ 
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flMfrfev «©Mt (Wcmm (61) as^gfSti/r i ^ Q :©Mlt (61) te, 
M (42) CD ntimbV$&ft\zf < t:Z> i5(-IEg$^-CV >5„ 
[0085] fc*3, ±!E^&IW (43a) tt. i^^O#J3g*t (44) X&Z>#V7vK°U^xm)&t5 

tb-cv^o ^co>t$fJ3gW(44){i, ^MSJ;«9 l b^£v^a^-e^B!lli-§#^4^L■rv^6 
o -2r, ±fe^W(43b)«, 2g«^^«M^--c^$ttxv^ 0 

[0086] W^M-Cfc§±WE^tt gRW (43a) tZltt, _LfBmM^££ (45) £EI^U£V ^ 

«Me&^bTiim-rsPP«ij®«;§i5(iimifR) (50)^j&$;n/cv^o zowmm 
mi® (50) « , _hfBTO mt (43b) %frvxi&m®- (6D tiim-rs £5 

[0087] JM^lft^ TOJiim§&(50) tt, ^MW(43a)(DHff®^fegi-§miTOJiiM 
(51) ^tt Wtt (43a) OfflJffi{^gi-^m2glJBlJaimia5 (52) £-e»J&£;h/CV ^ c 

^immmu(5i)n. wmu3b)(D^n^m^nm^nx^^ 0 tvx, 
miwmmmu(5i)^w^u(43b)^vxmm^(6i)tmm^^im^ 

tb-CV^o fl2lWii iRgM52) te, ^Otff«^^ifp«ijjifl;g|5(51)0»|fB 

tssfttu mimmmutmm-tz>£?imf&£tix^^ 0 *fc, sg2TOj;imgi$( 
52)(D#^«, 0^Ujiv^«i&&^MLT;fc<9, ^.(Dmmm^^xmm^ 
U5)tmm-r^\m^tix\^ 0 M2mmmM(52) ^ mimm^i 
)£<9i>±Tjjm<Dn£fim<teox\<^ 0 tvx, m2mmmn(52)n, mmm 
i®m&ffin%mmzttir%i&fc^(60)bvxmm^xi^ o ^4b\ ^mmmm^ 

[0088] £X±.<D£?t£tjkMmW: (40) (DflU&^&l vC» ttM^ (45) £ W»^fi (40) — « 
ff^R]^P$n^i> (45) ct^0T^^S«^^bTJiia^l£W(43a) 

^m2TOJism^(52)— m^«n?>o ^u-r, ^msm, ig2TOJMmsi$(52) 

J:0^1fnffiiJil«$|S(51)— gfE^c^. ¥W#(43b)^LT^mtf(61)^^tl§ 
[0089] Mg£7^/l^(34)te, #m^^(33)OTMl|{ClBff $tuTV ^ G r(Dftti7^ 
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[0090] -^m&miP- 

m^., ^mmmm<D^mmm do) (Dm^mm^.^ ^xm,w-rz> 0 
[0091] Qm.frikmmio)<Dm&tpte. m3{^-rm^mmm(26)^mmu mnoM, 
m>r~-*y><!f X20) pvDQ^mm (25) «ii-rs 0 ^<d^m^^^x, 
n (32) ^wm^s (40) iz.nmm.rn (45) ^^mm^pp^ p $^ o 

[0092] m^U^—i^>^(20) ^zmAZtlZk, *-T^^/^(31) {C*5VNTlt^ 
W^^«^^$n6o ^LT. ^rt^tt, $b^^-^b§P(32)?riljg-rs 

r(Djs^«#m7^^(33){c}fft$ti,^o ^±^<t«9, ^$x^ojgut£te, 
w^^/Jn^/^cd^^^^^ (31) <h#m^^ (33) -T?m^^*^^ 0 

[0093] <4*>i\M (32) t£-#lftfdm^&mfc&«=gg (40) ^fi, IH4K:^-rj;5t', 

wcmmm (41) (D^wti- (6D oms^ «i (42) conm (62) {cft^o-c{& 

U77X^&m±1rz>-tX\ SJ^tt^iSv^t4a(«^-, -r^-v, *->^ 7^;v 

ft^£C5 0 ^eu-c, cne>cD^a^, «^^(4i)*-t?^-rs^, 
mt^xQ^(Dm^f&ft^M:^f&ftZttMm^irz> 0 sx±<dxo ^xmm&m 

P(24)^^^F^^#ttl$n^o 

[0094] t^x\ ^<D£?t£Qn,mkmw:(io)<Dmfcmz.&\,^x, nmMUi^xDwcmM 
(6i) ^mmu (62) (D^® \z.mm&ttm^tdo. nwmn (&\,&2)(Dm<Dmfc\zm 
m>£Xstdo-rz>t. &mmM.m (61,62) \^i-f^m^mz.y^y^^.zx^o 

[0095] z.<Dfctb^ *^Jfe^S^?>^^t:^B(io)c7)^mSM(40)-e{i, _hts^- 

^<D3§££ N J&£vgg(60) (C£oT«J-r3J:5KL-Cl^o 
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[0096] Mmmmi<DWcmmm.(4o) izm^x, mt,mm(4i)<Di&'mw3c&m 

It (43) fctt, ^m§§(60)^LT^i-^2TOJii«g|J(52)/5S^ { t'btvTV^ o £ 
^i)x.{^El2(B)<7>^mgl5S) {C^SmM^/h$<^«9x ^~^3£3E^ft]$lJ£*b 

•So 

[0097] ^Jx.^-*0^mtfS(D^m«^^«<^«9, *^-^3§£i-54§^ 

[0098] -mMBMi<D%}Mk- 

^mmMmum^mmmm (40) £<t ;t/c^8Kt^s (10) -ci*. ^r^^m 

[0099] #«?f0fi:U-:fc^-C, «M^(45)i:^*§|5(61)iO^<7)iim^(-}i^ Sfet 
^(60)^L-CM-r?)^JS^Jiim^(50)^^ettTV^§ o Z.<Dtcit>^ mWSm (61,62 

)^^tb^n(cfcnt5^*#i4(^^7^^^cfc^^t>, ^^fet^(6o) iaot 
mm (40) (D^M^^^^^^^-cL*5^^«j^j-e#^ 0 

[0100] £fc, ^{C-0(DM«^§|5 (61,62) (C*3V>-C^^-^^^Uf c ^^ts fefel^( 
60) l^io-C, ^W^«^{^*o^«#^-oj^ft^(61,62)^tb^i:/5^ 

[0101] r<Dj;5^ &£tg§(60) lz£Vx/<-?<D&£.$:%}$kmmmx~ 

#5fc#>, ^hy-^m^^u-cm\ ^o^m^g(4o)^x.^s^^ 
(10) <D&&fflk%}m<Dfa±&mz>z.b&"?%Zo 
[0102] *fc, ^ms^m-m. m4^-rx^ ismmxnwrt (43)^^1 mm (43a 
)^y^nkv^^swiW(44)-e^LTv^ 0 z<Dtcfr, mx-t£m5fc&ir 
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WcmM6i)bMfaM62)b&mkVXl,i&\ rcWmM (61,62) [zia^^x 

M&fr£.Zfcma^ ©»(60)-Cfc§^2PPJS"Jjl«gP(52)(DM^±#b, ^<D 

§u (52) «#o^^j;oTifeb$n, nm^m (45) wewttf (ei) 
mtm, Pimmm (61,62) ^^its w^m-rsr^-e^ 

[0103] Z.<Dm. &fJ§g»(44) ^*M<£9t>{£V^&STi§m^5fcJ6, (61,62) 

„ KikTzmzm&lrZ. Lfc^ot, WSffilBS (61,62) tc*5tt*mj|l&i^H:»li#( 
[0104] -mnMMi<D&MM- 

i^-rso * j&mw&mmm (40) #cmm® (4D o^mgp (6i) sr^-rs 

Sfemffil^^fSWt (43) dS«St» (60) £LT«fB-r **XEA0*0>«f£&tf 

[0105] a^w^, r<7)fE^j©jfe«mffi(4i)tt, **©artw(6i)^*xe>«>arttas( 

61) $$ktt&mk<DlMM3Cltffi& (43) £-Cfltafc$*vCV ^„ _h|B*fe«ffla^l#«R 
*f (43)fiJ\ Eg^t£^«$rbr*5«9, ^O^m«^W(43)O^Dii{|iJ^ > 

s nm,m3:nmwm<D±Tma^ mm^mitmm<DWcmmimm (6D# 

3d$$;h/CV^ 0 ft*3, ^«{|iJ^^«-(43)«; #tH4<o»i!B«-^"C«^n-C*5 

9, amis (46) «t«9^m#f (6i) ^ffitbznffiiztt-fzmn.m6o) t^xmmx,x\ > 

So ro^MJ^^gp#(43)« > #AfigJ:9fcte^iM"C^«^«:*r 

[0106] ^±©«^^*5v^, mmmm^&mnmnm^mmswimztizb, m 
M^m45)£mfe<Dmmm&&ifi'i,xmmm(46)^mffitimtiz>o *u-c\ 
mm**, te&mmtzxmmttfanm^wmm&mntc^ nm^m 
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C0107] zo&iemfc&^xte, nn&(6i)tt&irzmmM^WMW(42)tim$LmGo 
[oio8] sat, mm (eo) tvxmm'tztkmtii&wmt (43) mmvwcni® (eo iz.n 

fo^xWkWLftbtiX^Ztift. mW&U (61,62) <D±xizis\,^Xs HMtexs*—* 

[0109] £<b(£, ffiltffiSR (61,62) Kl*5VvC, $£*&aS£Cfdgt£i*, r<^«fig^$PM(43) 
*s^j»-t-5-i:-e % W.mflilfP (61,62) *S|&»&h,, r©g»^-e#5. /i*3, r<7) 

. mm\z.*5\; ^xh, mm m ^ikumxjoh^ ^urnxmrn-t^mmunxm 
[0110] (mw<Dnmnm2)) 

^Mi2^5^Mmtif (10) tt, Mil«gl (40) <D«^^||* 

z>h(DXhz> 0 Mtfom^ mmnmKDWcmmmwx^ m&c&iw&iBM^m 
(45) tnnu (6D tco^oii*ig8&ic^:{t^Tv^o^*j-L, mmmm2<Dtkm 
mm (40) -m, (60) ^mag^s (45) tw^n (62) tora tetsHt&h/ri ^ 0 
[01 1 1] mmmm2(Dmmmm (40) sc&i vc, rai (41) *hy~ rMosi^ 

5_blEJfem«R (61) Z<Dmm (61) Sr^«fi-*»rttfll^«rtWt (43) £#£-0 >5 
o «C«{W^«Wt(43)tt, _hT*-f^^®^E-rS«^O^W(43a)t, ~<7>£f# 
«P*t (43a) {C^T ^MPil-efiy^^nfeHSIflSW (43b) fcSMtjfc-CV ^ Q *rLT, ±15 
®3£fflS*t(43b)(D±T®m, #^^U^O;$1i;£f (Afem«B) (61)tf^f£&*l,T 
W5„ r«!iirtt*K61)f4, ^I^«fe(42)OHi)ffii:IB&M ; fT^^5^^@aS^n-CVN2. 

„ ^lt, c©sfem«ffi(4i){i, H^ucvvamftas^b-c, «M#i§:(45)£iim 

[0112] — *f|R]mffi(42)«, ^JWfSltlll^ *5p»fifi*sr=ij<Z5^^ofeS/i 
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^commute) »^c?a^j;«3t>isv>?as-csFia-rsiKH4%%bTv^ 0 

[0113] £/c, C(D*j-ftm®(42)(Cte, *j"fR]gp(62)i:fl;M^(45)i^|2|^L^V^«^ 
(50) te, #l^«tt(42)©«ififc^|ifc§ixfc»lW»ia«*IJ(51)i:, *HrJ««(42) 

cofij® \ztef&£niz%s2m&imnM (52) t-caij&sjvtv ^ 0 
[01 14] mimmm^ (51) ^mm® (41) <omm (6d fc«-(^t-**nei«ij (62) <d%: 
mztei&ztitzMc'mmmnn (51a) ^^^«ppjbijm«$is (51a) xvttfamm ( 

42) <^ffl!lffi{^T^T^$ttfcmifPJeiJil«^ (51b) tXm^tlX^ ^ G _bfB;& 

«fpjsijii«gp(5ia)«, zfr^n<Dnmu(6i)! l zM)fcL'Xmmmrtbfrx^^ 0 - 

*\ ±fB^lTOJiS«^(5lb)«. j(?fc«TOJii«§B(5la)J;%±T^lB]0#S^ 
<4ot^5o ^LT, SglTOBi«^g(51b)te, RljfiHJji«gP(50)^tl^>«^(- 
(60) iLT^LTV ^ 0 

[0115] ^2TOjamgp(52)«. 2*<Dmiwmmnm&(5ib)<DMmntmM-rz£oiz. 
mmmf&isntcm2mmnm& (52a) ^»<Dm2pnJBijamM (52b) 
^<Dmmz&ffi£&x^z^mmmmm(52b)bxmf&$nx^z> 0 *l-c\ ^ 
±mmmmm (52b) *k m^v^^mmm^^xmm^m^tm^tix 

[0116] w±oj:5*ak«i6B (40) o«^(c*3v (45) xvtmmw. (40) 

mtLZ> 0 t(D^^ ifemtf (6i)co3feCi<9, ^^«^K6i){c*j-^-r^ipjgp(62) 

-T5o -^^hy— v«C«^«toT*j-|R]g|J(62)^»fc«5lEfi, JbtBS&lTOJ 
ii«§B(51)0^«fPJBiJa«gP(51a) iOJWfc, mft#JilflM£ft(51bK ^2TOJii 
£@K (52a) , ifeTOJiiTOSS (52b) Sr«Ett, SfeKH^LfcV ^iiSg8&«tft* LTS 
ag#©(45)^flfcft,i&tfo 

[0117] ^-c\ n*ii2©ttgfi(4o) K^-m, *j-|pjm®(42) {c^^ttfcMi 

W«lJffi«^g&(51b)^^t§(60)^LTmtgU-CV^o Z.<Dtctb, #cm£K61)^*j- 
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iRjms (62) <Dmmz.mm&ttmi,it<o,mwim® (6i,62) (Dm&mmizmmstktt 

[0118] £7c<5(C ^!lx.^-*^^«f+SO^««^^^<7^(9, ^/-^-^^^^s^ 
[0119] ^^2t?fi, ^m«ffi (42) ^y^ntVV^ibftSWM (44) 

^utv^ 0 ^<Dfc#\ -(Dticmmnuo) k&vv-c, nm^(6DtM\^n(62)t^m 
mi.xv^\ ^<DMm«i§i3 (6i,62) iz3o\,^xmm*$izz>b, ^^(6o)-e$>§^i 
mmnmrn (sib) <Dum&±.g-u ; eco*§m> s&iRiJMm^(5ib)3£^<w 

mW(U)tmMi-Z> 0 L^oT, f&lfWl«i&i&(51b)te, Wtt(44)(D^ffii 

^io-c«!cb$^ mm^m^tM^umtnmmc^mtm. ^mmn(6i,62 

[0120] mmu (44) js^tasi^ffii ^ta^r^Bs-r^/c*, n^m^ (6i,62) 
tm&u w.ffi&(m)xfo&miwmmmm&(5ib)<DMfetf±^tcmz.i>. z.<d 
mmu (44) tf&M^tdo. ^'Xvrdo-r^b^m±x^ 0 

[0121] -mmmm2<Dmmm- 

mz, nMBM2tzm%^mkmn(io)<Dmm^\,^x, ms^m^^h 

mtDttfam^&^tf (63) tfSKtf e>n-cv ^ 0 ^eu-c, ^n^no^iij^mB** ( 

63)/5^^(60)<tb-C^tgi--5t>(Z)T^ o ^<Wft«miSM(63) ft, Gg^&tf> 

w^l-c^, ^(D%m^mnnm(Ai)(Dwm^m.nM) (6D ^^j-^-r^^j-rpi 
&(62)mm£tix\^ 0 ^\ *j-ipjiiij^w(63)(i, 

[0122] ^_h<7)+#^ct-*5V vc, (45) ,Wife®3£« (40) — SJEj&spp Jp$^t5i:, m 

«t^®: (45) xm 7£<Dmnm&&fri,xijkmnM (41) co^mtf (6D ^nmtmn 
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So t-l/C, Jfeflltf (61)i*)*|-|R]«|S(62) iC|fg*»o-C^hy— ^«^3§3£U ^ttfc 

60) ^L-c»iB-r5«-ifii«s» mt (63) ^^tt/cm, (42) zfrvxmm^ 

[0123] ^<D^^j-e« % *fiRim«(42) \m&£tiittfom3zmm(6a) tmmmm 
tvxmmu mmmn (61,62) ^^^—^m^mu-r^t^x^ * 

[0124] mwvmmmm)) 

^w^3t^§^rv#^s do) ^^lo^m^e (40) 

[0125] El9(v:^^J;5^, §fe&fe7£l&3<»«i£g(40) H\ «tn[S&(60) dSABSttMB (T^y 
n^hy/w^y^^-^i/^|g)(^^7T^^-^^Pi-5wi:fCj;i9^^ 

[0126] ^owm, n&mmm&m*tbfc&iffi& m tmmm^wmt (43) 

«F«R«-(43a)S:«fiKU-CV^o ^UT, ^D^gRM (43a) ±|BHiS^«&liP 
#iCL-C, ®^§|5«-(43b)S.TO«tf(^«gR) (61)tf53fc#&h/CVV5 0 — *f|p] 
M (42) fit, m^O*J-fB]ffl^^W(63)-e#^$tL-C*3«9, ^m§P(61)^l#i-S 
ffi^faSB (62) 7^?M£;ft/CV ^ 0 
[0127] &fc, ^Jfi^fl|3(^*3V (45) KH^LfcV >T— ?&$R^WLf>mtth 

mtet'&wmvxmmm («» ©«©t«ds_h#u, -t^asm, (6i,62) w 

✓•?-^3S£CTL£ofc*§-a^ r^^^-^^^OU mM^(45){Cj;Smi±0 
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[0128] sijkdxo^, mmmm3x^ mm^m(45)^hMcm^(6D^x<Dmcommm 
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